Immunological sensitivity and specificity properties of isolated Plasmodium falciparum (GPL) antigen from culture supernatant have been measured and compared with malarial antigens and non malarial filtered paper blood sera for potency and efficacy. Latex bead coded GPL, Pf and RESA antigens immunoreaction properties of human filter paper blood samples (FPB) were studied by laser light scattering immunoassay (LIA) and Enzyme. linked immunoabsorbent assay (ELISA) techniques. Results of GPL antigen sensitivity study by LIA method showed a very high malaria antibody binding response (MABR) i.e. 6% compared with 78% with RESA and 88% Pf antigens. Malaria detection by ELISA method also found similar results. Specificity study of GPL antigen for different non malarial filter paper blood sera (NMFS) showed no immunoreaction however Pf and RESA antigen showed few positive immunological responses. These results suggest that sensitivity and specificity properties of isolated GPL antigen is better than other antigens.
INTRODUCTION
Plasmodium falciparum malaria is a common infectious disease of tropical countries and leads to heavy morbidity and mortalities (Butler, 1997) but it can be controlled if it is diagnosed at early stages of development (Makler et a/., 1998). There are several methods for detection of malaria and immunological detection techniques have been found better than other diagnostic methods and are commonly used for determination of malaria disease. (Kawamoto, 1991a Nezlin, 2000) . We have isolated an antigen (GPL) from Pf culture supernatant (Mya et aL, unpublished data) and our aim in this study to measure sensitivity and specificity properties of isolated antigen and compare with other antigens and non malarial sera for its efficacy in diagnosis of Pf malaria.
MATERIALS AND METHODS
50 controls and 50 Pf malaria positive human subjects were used for sensitivity study Biochemistry, 2002 (Selected after microscopic examination of blood smear) and for specificity study 10 different types of non malarial antibodies containing subjects were selected and from each non malarial antibodies containing group (consisting of 10 subjects), blood were collected on filter paper for studying the properties of isolated GPL antigen. Blood samples were collected aseptically on filter paper disc by finger prick method. Also a drop of blood was put on a grease free clean slide for thick and thin smear for microscopic study of malaria parasite. Blood drop containing filter paper disc was dried at 25"C and stored at -20~ for sensitivity and specificity studies. Before the start of immunoassay's i.e. laser light scattering Assay (LIA) and Enzyme Linked Immunoabsorbent Assay (ELISA) blood soaked filter paper discs were punched twice by paper puncher and two punched discs were put in 500p.I of PBS buffer (pH 7.2) and kept for 12 hours (over night) for dissociation of malarial antibody from discs. Malaria antibodies containing PBS has been studied with GPL, RESA and Pf antigens by ELISA and LIA method.
Indian Journal of Clinical
Isolation of antigens from Pf culture supernatant : Glycophospholipid of malaria (P. falciparum) has been developed by culturing the P.falciparum strain in RPMI 1640 LPLF medium supplemented with 25 mM Hepes, 25 mM Sodium bicarbonate and human O § fresh serum (Trager and Jenson, 1976) . And a better-modified preparation technique for malaria GPL has been developed (Mya et al. under publication).
Study of Chemical Chemistry of GPL antigen:
Pf culture supernatant chemical chemistry has been studied by Gas Liquid Chromatography using Hewlett Packard capillary gas chromatogram technique, USA. The Pf culture supernatant was found to be composed of xylose, mannose, galactose and glucose based glycophospholipid ( Preparation of antigen coated latex polystyrene beads: 25 ~1 of 1 mg/ml of antigen and 1 ml of 1% latex bead aqueous solution (900 #1 of coating buffer (carbonate bicarbonate buffer pH 9.2) in 100 p.I of 10% latex polystyrene beads) was mixed and kept at 4~ for over night. Next day the latex bead suspension was incubated at 37~ for
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one hour in incubator. The particles were washed three times with washing buffer by centrifugation at 20,000 rpm at 25~ for 30 min. The washed beads were re-suspended in 100 ~1 of 1% BSA. Suspended beads were re-incubated for lhr at 37"C. After incubation the beads were washed again three times with washing buffer a's above. After final washing, the volume was made to lml by adding of coating buffer and kept at 4 ~ C for the testing of immunosensitivity by Laser light scattering technique.
Detection by LIA : 20 p.I of antigen coated latex bead and 2 ĩ1 of 1:100 diluted filter paper blood serum was thoroughly mixed. The mixture was immediately drawn into a 3mm diameter glass capillary tube and filled up to one third of capillary tube. Both the ends of the tube were closed with paraffin wax and kept for 1 hour at room temperature. Then the tube was placed inside the goniometer of Laser light scattering apparatus. HeNe Laser (Aerotech, USA) system was operated at 632.8 nm and the scattered light generated after passing through latex beads goes to photo multiplier tube which change the scattered light as photocurrent. Photocurrent was then calculated by Brookhaven Instruments, USA Model 9000 AT digital Correlator.
(b) Specificity Study of GPL, RESh; and Pf antigens: GPL, RESA and Pf antigens were studied individually with each of the 10 different types of non malarial antibody producing human blood by LIA method.
Enzyme linked immunoabsorbent assay (ELISA) (a) Sensitivity study of GPL, RESA and Pf antigen:
ELISA immunoassay has been performed on developed GPL and RESA and Pf malaria antigens coated plates. Sensitivity and efficacy of GPL, RESA and Pf antigens have been studied with endemic malaria human antibodies content, PBS extracts and ELISA reader (Pasteur LP300) has been used for the measurement of immunoreaction.
Detection by ELISA: 1:1000 dilution of glycolipid (GPL), 1:1000 dilution of RESA and Pf antigen were freshly prepared and 50 p.I of 50 ng/well RESA and GPL diluted antigen were added in each well of the costar plates (one for GPL, one for RESA and one for Pf) and kept over night at 4~ Next day plate were taken out and put in the incubator at 37~ for 1 hour. After incubation the plates were washed three ,times with PBS-Tween 20 (phosphate buffer saline with Tween 20) for 5 min. Wells were blocked with 100 I.d of 1% BSA in each well of the plates. Plates were incubated again at 37 + C for I hour. Then the plates were again washed three times with PBS-fween 20. 50 i.tl of diluted serum was then added in each well of the plates as duplicate and incubated at 37"C for one hour. After incubation plates were washed as above. 50 i.d of freshly prepared Rabbit antihuman IgG R1-HRPO conjugate (purchased from Bangalore Genei) (1:1000 dilution) was added each well of the plates and incubated at 37 + C for one hour. After incubation plates were washed as above. 50 p.I of freshly prepared orthophenylenediamine (OPD) was added in each well of the plates and incubated at room temperature for 10 min in dark condition for colour reaction. The results of the sensitivity and specificity studies of GPL, RESA and Pf antigens were analyzed for comparison by using statistical cut of value test.
RESULTS AND DISCUSSION
The results of this study show that isolated GPL antigen purified from Pf culture supernatant has a very high immuno activity compared to other antigens. Also specificity characteristics showed
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better specific efficacy than other antigens. Results of GPL antigen in LIA study showed a significant increase in antigen antibodies reaction in LIA (96% +ve) and in ELISA method it was (88% +ve) after testing. However, RESA antigen sensitivity studies showed 78% positive immuno reaction in LIA and in ELISA it was 66%. Pf antigen in LIA measurement showed 88% positivity for malaria antibodies in patients filter paper blood sera however ELISA studies showed no change in sensitivity activities and found to be similar+to RESA. RESA and Pf antigens in LIA and ELISA methods showed 2 to 8 % .false malaria positivity when compared with control (No. 50) filter paper blood sera (Table 1) but GPL antigen showed no false malaria positive result when studied with control filter paper blood serum. Table 2 shows specificity results of GPL, Pf and RESA antigens with different non-malarial antibodies filter paper blood sera studied by LIA and ELISA methods. It is found that different non malarial sera produced no immuno-reaction with GPL antigen (100% specificity) however few false malaria diagnosis (90% specificity) has been observed with RESA and Pf antigens. Study of Quarles and Dalakas (1996) found that glycosylphosphatidylinositols (GPIs) can provide valuable prognostic information for blood antibodies diseases and the result of our study of isolated Pf antigen (glycophospholipid) showed a very high sensitivity and specificity for detection of serum Pf malaria antibody.
Isolated GPL antigen is showing better sensitivity than RESA and Pf antigens. Also it has been seen that GPL can detect fresh Pf malaria infection (IgM antibody) and may be very useful for large scale Pf antibody survey (IgM study: unpublished data of Mya et aL). Results indicate that isolated GPL antigen is very sensitive for detection of early Pf malaria antibodies in human serum and it is highly specific for malaria disease. 
